A tyrosyl DNA phosphodiesterase 1 from kinetoplastid parasite Leishmania donovani (LdTdp1) capable of removing topo I-DNA covalent complexes.
Tyrosyl DNA phosphodiesterase 1 (Tdp1) is a member of phospholipase D superfamily, which cleaves a broad range of 3'-DNA adducts, the best characterized of which is the phosphodiester bond formed between DNA and topoisomerase IB. This study describes cloning and functional characterization of the enzyme, termed as LdTdp1 in the kinetoplastid parasite Leishmania donovani. Sequence analysis confirmed conservation of the active site motifs typical for all Tdp1 proteins. LdTdp1 activity was detected in the parasite nucleus as well as in the kinetoplast. The enzyme harbours a nuclear localization signal at its C-terminus. Overexpression of the active enzyme protected the parasites against topoisomerase IB inhibitor camptothecin (CPT) and oxidative agent H(2)O(2)-mediated cytotoxicity and its downregulation rendered the parasites hypersensitive to CPT. Trapping of mutant LdTdp1 on DNA takes place following CPT treatment in L. donovani cells. The expression level and associated activity of LdTdp1 were found to be higher in CPT-resistant L. donovani parasites. Altogether, this is the first report of Tdp1 from the kinetoplastid parasite L. donovani, which actively participates in topoisomerase I-mediated DNA damage repair process and thereby counteracts the cytotoxic effect of topoisomerase I inhibitors.